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Problem / Question
Can strain rate effects on the tensile strength of
hydrogen-exposed 304 stainless steel be detected?

Project Overview
Three different strain rates were used to tensile test
304 stainless dogbone test specimens. Previous work
by other researchers, at Gonzaga and other
institutions, have shown that exposure to gaseous
hydrogen affects the strain rate dependence of tensile
strength. Exposure to one atmosphere of gaseous
hydrogen for a one-week duration may decrease the
tensile strength at low strain rates (e.g. 0.016in/min).
The current work is based on performing tensile tests at
the low strain rate as well as at strain rates one order
of magnitude above (e.g. 0.15 in/min) and below (e.g.
0.002 in/min). For the low strain rate both exposed
and unexposed samples are tested while the lowest
and highest strain rates only use unexposed specimens.
The new data will be compared to previous research
results.

Procedure
Dogbone specimens were plasma cut from sheets
of 304 stainless steel. The specimens were exposed
to gaseous hydrogen or were unexposed. The
gaseous exposure conditions included either 138 MPa
gaseous hydrogen pressure exposure (at Sandia),
or 1 atm gaseous hydrogen exposure (at GU).
Specimens were pulled to failure at one of three
different strain rates: 3.8 mm/min, 0.4 mm/min or
0.05 mm/min. To gage length value that was used to
calculate elongation at failure was 2.54 cm.
Plotting ln strain rate as a function of ln UTS allows for
calculation of strain rate sensitivity exponent, m. The
calculated value of m using data from Anderson and
Tatka, for no hydrogen exposure of 304 stainless, is
m=0.0213. Comparing data from Kalpakjian and
Schmid shows this to be a reasonable value at room
temperature

Preliminary Results

